Crystallisation of RNA-protein complexes. II. The application of protein engineering for crystallisation of the U1A protein-RNA complex.
The hairpin is one of the most commonly found structural motifs of RNA and is often a binding site for proteins. Crystallisation of U1A spliceosomal protein bound to a RNA hairpin, its natural binding site on U1snRNA, is described. RNA oligonucleotides were synthesised either chemically or by in vitro transcription using T7 RNA polymerase and purified to homogeneity by gel electrophoresis. Crystallisation trials with the wild-type protein sequence and RNA hairpins containing various stem sequences and overhanging nucleotides only resulted in a cubic crystal form which diffracted to 7-8 A resolution. A new crystal form was grown by using a protein variant containing mutations of two surface residues. The N-terminal sequence of the protein was also varied to reduce heterogeneity which was detected by protein mass spectrometry. A further crystallisation search using the double mutant protein and varying the RNA hairpins resulted in crystals diffracting to beyond 1.7 A. The methods and strategy described in this paper may be applicable to crystallisation of other RNA-protein complexes.